Integration of phospholipid and sterol metabolism in mammalian cells.
The lethal consequences of imbalances in lipid and sterol metabolism in human diseases such as atherosclerosis and lipid storage disorders underscores our need to know how cholesterol, phospholipid and sphingolipid metabolism is integrated. Accumulation and abnormal localization of lipids and sterol affects cellular function not only by perturbing membrane activity but also by increasing production of bioactive lipids derived from cholesterol, phospholipids and sphingolipids. For example in the NPC mouse model, accumulation of intracellular cholesterol and sphingomyelin is accompanied by increased sphingosine [187], a potent regular of protein kinase C and cell proliferation [152]. Oxidized LDL has an important role in the pathology of atherosclerosis by promoting foam cell formation and cytotoxicity [65]. 7-Hydroxycholesterol and 7-ketocholesterol are involved in many aspects of oxidized LDL activity including initiation of apoptosis in a number of cell types [188, 189] and enhancing cholesterol accumulation by inhibiting efflux [190]. Oxysterols formed intracellularly or from oxidized lipoproteins could have an important role in regulating lipid metabolism in the foam cell. Bioactive metabolites of phospholipids, such as diglyceride, phosphatidic acid and lysolipids, could also increase in circumstances of elevated deposition and have profound and varied effects on cell physiology. In addition to elucidating mechanisms for integration of lipid metabolism, we should determine when these responses go awry and assess the influence of bioactive compounds formed under these circumstances on cell viability and growth.